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(71) W«i RHONE-PROOlI^ n French 
body corporate of 6 Rue Pkeioi, 75016 Paris, 
Frunze, 40 hereby dcclnre the invention for 
which we pray that a parent may be emmcd 
to us, mid the method by which h is t» t« per- 
formed, tx» be pflrttailariy described h and 
by rlie folld Wing atalurtCAt: — 

The present Invwrion. relates to a jirocctt 
for the separation of the t£- «nd 1,4- jsomen 
of dichbrobenyenfc by crctntctive rtSafflneton* 

It is known that the pnxaamar for the ayn- 
thests of dfehtowhcuxKiii' by chlorioiuion of 
bcazeuv ul] lead ca luixnrres, in varying pro- 
pordan^ of the 3 isomers of <lichJQiroheiV<£tw. 
These mixtures alfo canmiit small Amounts of 
compounds which contain more or less (bun 2 
cb ferine atoms per bunwne rine;, the elimi- 
nation of which from the mixture of dichloro- 
berwencs poses hardly any problem* because 
iftcy have markedly different physical proper 
tie&i. fri contrast, die (solution of each of the 
dkhlorobenzcna isomer? is mart dGtlc*& Hw- 
ew, the ntajortty of 4he. tff/io-dktolorobciv- 
acne cna generally be isolated qofie easily 
by distillation because to boiling point b 
higher than those of tba wto- nrid iso- 
mers, especially under reduced pressure Thus 
what is left h a mixture of wcte- and Ptxrtr 
dlchlorobcnmiEs which generally cuntsitn itt 
Jtnast 30% of jwtttining wf&MsemiM 1 a* tHl 
us a "tow pnrtfr per thousand of mono- end trl- 
ehlorobcnzettes. 

Numerous difficulties hive been, encounter- 
ed in lhc production of purrs nxc/fr-dlchtoro- 
benzene from this mixture. In, effect, dmple 
difitillntkn is not affective in practice because 
the boiling potato of the m-ta- and paru- 
isomers arc ycry cl«c. Furthermore, crystal- 
lisation methods onLy make It possible to ob- 
tain n wito-para cxittctic contftii^ng SS mnl 
% of ttfflfa, whilst the mofu eDncenftfttion of 
mote in the tactfrptva mixture is less than 
0.&8. An JilCernHrjw method of separation 
consists of brorainnting the dldtlorobctiftncs, 
sepurnlinf the bronilrtflted Owners by distilla- 
tion And then debroirjinattng tliem-(jec^ ffir 
ejKinipl^ Unired S»tes Patent Ko. 
[Price 2Spl 



3,l70j9Sl). It l* clear that this method is 
complex mtd costly and only solves die prob- 
lem very incompkeciy* The tcchntijue Involv- 
ing the one of moicenhr sicvei* (see, for ex~ 
ample, United StntCs Patent No. 2»P58,7tW) 1b 
also hardly sarfsff?erory because of tht difficul- 
ties In rcciaicrndnK snch sieves and of «hcir 
high cost. 

The development, according to the present 
invention, <d a simple method for the separa- 
tion of mvta* ctnd /wm-dichlwobctissene, 
which mute is possible to obtain thcae com- 
pouadd wiiH a purity greater than 90% , thu& 
prorldea the solndon to a large | technical 
praWejn as 9 result of the increase in the dc- 
mttnd for pure m^dlehkr^beriZeiic. 

Ajccording to the present invention, there is 
provided i process for the separation of meta- 
m\d p(jjW-dkhlocobcii3»ne from n mixture 
cnntainlng them whkh eompris» excroefEng 
Mfl/ff-dichlorobenamc by esrrflctive disriltfl- 
tiott in the presence or at Icnsc one aptotic 
polar solvent, and (suiting /iflm-dlchloroben- 
zene from rhc aprotk polar solvent by distilla- 
tion. 

It will be appreciated that the selection of 
an extractive solvent Is not easy, In effect, It 
b always voy difficult to forccsBt which ftrc 
the bodies which Arc capable of altering the 
relative volatility of the Isomers RitfficJently m 
make a separation by extractive distillation 
possible. Pnyslcfll infractions and chemical 
effects between the solvent and the isomers 
arc phenomena which arc still very poorly 
understood at rhe present time, and those 
skilled in the art do ttot have any prodae rule 
available to tbem which mftlfes it posmbte for 
them to make a choicn a priori* We have thus 
been surprised to UnrJ that uprorlc polar sol- 
vents arc pordealsriy siifoble for The sepsia- 
Uoa of mctiu nnd ^rn-dlchlofo benzenes by 
extractive distilktron. 

The raixturt! of tbc vieta- and ^^Iwmcra 
of dtdtlorobenZCM crtn conslsc of these two 
products alone, Hewer, most frequently, it 
contains other chlorinated beraene compounds 
in c proportion which, however, docs not 
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generally exceed 30% of the weight of the 
mixture These other compound* «re generally 
rnxmcefatofoben^ehc, vrtho - dfcWotohcJTCenc 
end trJdhlMobenzcnee syntheiriscd during tha 
mwinfncturc of tfchlorobtuzcne, Mono and 
tn-diiorobcQzefwp art generally present only 
In small Amounts, for aiaraplc less than 

The sprotfc polar solvents axe suitably 
those organic solvers which have a dielectric 
consumi greater than 29 aid a dipolar mo- 
ment greater than 3.0 Dcbye. Although chc 



UBC of a single solvent is generally simplest; It 
is possible to urc ft mixture of solrwm to 
cany out the di»rJUarioa, 

Amongst the compounds which meet the 
necessary conditions, tfctwe which appear m 
the Table below are preferred, The vuhtcs 
for the coefficient of rcaatfve volatility, 
meimrnd during experiments carried out try 
means of q Hala ebuiltometcr under ft pressure 
of 50 mm, of mercury, the molar ratio of 
setvenr, to didilOTObepseow bebg (X85, ate 
given in das Table, 



15 



Apretlcpokc solvent 


Coeffideiit of relative votetiKrv of 
met** flnd^m*- dlchtoiobeoKicao 




1.20 


Dimcthyhmlphoxlde 


1,175 


NrMethyljayrrofldone 


1.16 


Dlbutybulplioidde 


1.15 



As described above, the process nccwdinn 
to tte invcatioji comprises a stage in whiuft 
tho w«r*<lich[orobeA2C0i5 Js isolated followed, 
by ii map ft which the extractive advent and 
30 /iwti^UciiliirohenJcCnt ere separated from 
one Another* 

The first stage fe generoJly carried out AS 
follows* The nvcmge relative proportions of 
dichlumbeiUBfies and opcode polar solvent in 

39 the di a till ad on column depend on the rotate 
of die solvent and on the desired effectiveness 
In gcocr&L terms, the coefficient of illative 
volatility of the mixture of isomers increades 
with the proportion of sofrco* ftnd the distil- 

40 lotion capacity decreases when the proportion 
of solvent iocreascB, ell the vther conditions 
remaining constant The most appropriate 
motor ratio of solvent to diehlorobetttieiics is 
thus a compromise. In general terms, it can 

45 be stated, fcowevct, fhati It wfll be oolwtcn 
G\Z and 5, and preferably approximately L 
The extractive distillation can be carried 
out under amwsphetic pressure, provided 
that the temperature necessary to cause the 

50 solvent to boil docs not Also bring about lit 
degradation Since the sproric potftr solvents 
which ore currently ustti industrially ere nv 
Inttvely sensitive to ragpemffuiv, the distilla- 
tion Is preferably carried nut under reduced 

SB pressure. Moreover, the coefficient of relative 
volatility of the tneta^para flxbmue decrease* 
when tho pressure Increases, end this decreases 
the effectiveness of the distiltodon, For both 
these reasons, the pressure at the foot of the 



column is desirably below 120 mm. of mcr- 60 
cury. 

Thft choice of column to be used is guided 
by two factors. Firstly, it must be possible for 
the column to operate under low pressure; 
secondly, the column must possess a large 65 
number of theoretical plates because of the 
low value of the coefficient of itladye vola- 
tility. A tow pressure and a largo number of 
theoretical plates lead to a choice of columns, 
the packing of which gives a lew pressure 70 
drop, Anurogst the column* which possess 
these properties columns with a knitted pack- 
ing and colntnus in which tho packing is a 
metal gauze, with e geometric structure arc 
known, AH the ncher ctomKcrfctics of the 75 
cchimn, such as its dimensions and the degree 
of reflusing can bo determined caslty by those 
skilled in cho art. 

The second stage of the process, which 
consists of separating Che extractive solvent 8& 
from die ^ii^dlchloTobenicene atid. where 
Appropriate, from ort/uz-ajchloTobengena 
which may be present, is a conventional dfs- 
tilUtion ©partition which can be carried out 
easily- because of the considerable difference 65 
m physical properties of each of the products 
presenti 

The following Bxample further illustrates 
the present invention. The Figure in the 
accompanying drawing illus trace* a fypjeal W 

diagrammatk form, of 
Apparatus suitable for owrying out the pro* 
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EXAMPLE. 
A distillation column 1, of height 20 m. 
and diameter 600 mm., is packed wntt a met.il 
gatac of geometric structure the character^ 
5 tics of which arc as follows: 

SpceUic surface area* OS m^/litre 
Bfelgbt cqnJTiitent to 1 theoreti- 
cal plate ; 200 mm. 
Pretturc drop per theoretical 
10 ploiO! (K4 mm, Hff 

Tiara column is supplied at the cute of 70 
kg./hour tiia q pipeline 2 with n mixture of 
equal amonnta, by weight, of wcto- and *ar<v 
dfchlorobcnzcflcs QiJd ac the rnie of 1,000 

15 k&/hour *rVr a pipeline 3 wiw XUM.PX 
(Hexamcthyipto^&romWide) which is 
drawn oft' at the foot of * column 7 nnd 
pumped into tank 4 and heated in exchanger 
10. when the pressure at the head is csntb- 

2ft lisned at 40 mm. of mercury, the temperature 
( AC this point is 85*0, v/bwt at the foot the 

pressure is 75 ;m Hg and the temperature 
is iJO'C. Mete^iditorobeMcnc i* drawn off 
w'tf pipeline 5 (purity 99%) nnd recycled wfth 

25 A degree of refluxtog oE 18. Under these con- 
ditions, the average motor mtio of solvent to 
dJcMorobenxcncs >n the liquid phase of the 
column is approximately 1.5. The mixture nf 
aorti^leMorobcnwme And TXM.?'f n drawn 

30 off « the foot 67 of tlm column, Injected 
. Into column 7 (hcipht: 4 nuares, diameter 
300 mm.) same pocking as 1). When the prcs- 
sure at the head of this column is steady at 
40 mm. Hg and the iciripflranjre .i* B^'C, 

35 whDst at the feoc the premiro is 47 mm- Hg 
and the temperature Is 151°C, parthdUbino- 
bcraene is drawn off via pipeline 6 {purity 
95%) and recycled with a degree of reftuxing 
of 4. Ti» HJVt JVT. drawn aff at the foot of 

40 column 7 k conveyed back to the coiuixm 1. 
WHAT WB CLAIM IS: 
L Process for the separation of mcto- and 



ff-dKchlQ^ofaenJ!ene from a mixture contain- 
_ them which comprises extracting mota- 
diditorobcniciie by distillation in 'the presence 45 
of At least one aprotic polar solvent^ and then 
isolating ptttHiEciiloroberttene from the apro- 
tic polar solvent by distillation. 

Z Process According to daim I in which 
(he cxrractivn dittillarton of the meVo-dtchlo- 50 
lohenxene is carried cue under ft pressure of 
lew Ann 120 mm. of mercury, 

3. Process according to claim 1 or 2 in 
which the extractive distillation of the m*nr- 
dkhlorobenxenc is carried out hi a distillation S3 
column haying a knitted or metal gauze pack- 
ing, 

4* Process according to any one of die 
preceding claims in which the Aprotic polar 
solvent has a dSclccric constant greater than 20 60 
and a dipolar moment greater than 3.0 Debye. 

5. Process According to any one of die 
preceding cklras in which the aproclc polar 
rotvene is hwftmethylpfwfiphoroiriAmidc, di- 
mathyjsulphoxidc, dibutylsulphoiddc or N- 65 
methylpyrroHdonc. 

<s. A process according to tiny one of the 
preeedhig claims in which the ratio of aoJvent 
to the mixture te between 0.2 and 5. 

7. Process according to any one of the 70 
preceding clQfeu* in which the mixture also 
contains ichlombcnrcne. 

8. Process according to claim 1 substan- 
tially qh hereinbefore described with reference 

to the Figure of the accompanying drawfng. 75 

9. Afcte-dchloroberaene whenever iso- 
lated by a process as dnhned in any one of 
claims 1 to 8. 

10. Pd^dichlorobenzenc whenever iso- 
lated by a process as claimed In any one of AO 
cbwms 1 to 8* 

J. A. KEMP or CO,, 
Chartered Patent Agents> 
14, South Square, 
Gray's. Inn, London, W.Cl. 



Frimed for Her Mnfaty'j Stationery Oflice by the Courier Leamington Spa, 1974 
FuWtahcd fay the Patent Office. 2S Southampton Birfldtn^j London, WCZA 1 A.Y, Srotn 
which copies may toe obtained, 
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